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(54) Communication device and method for electronic price label systems 



(57) A communication device (24) for an electronic 
price label (EPL) system which uses EPL components 
comprising a microcontroller (40) . a first EPL circuit 
(46) enabled by the microcontroll^ and which sencte a 
first signal to an EPL computer in response to a first 
polling signal from the EPL computer indicating that 
data from the microcontroller (40) is ready for transmis- 
sion, second EPL circuits (52) which store the data from 
tiie microcontroller (40) and which send the data to the 
EPL computer in response to a second polling signal 
from the EPL computer, a third EPL circuit (48) which 
receives a second signal from the EPL computer 
acknowledging receipt by the EPL computer of the data 
and which signals the microcontroller (40) of the receipt 
of the data, a keypad (54) coupled to the microcontroller 
(40) for recording the data from an operator, and a dis- 
play (56) for displaying the data as it is recorded and for 
displaying an indication of the receipt of the data. 
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Description 



f teshLht anH^i r.!h<r^ acknowledgment signal is a mirror reflection. If tvw> men face each other one with a 

10004] Modulated backscatter techniques are taugW in US-A- 5 640 683 

inS.°*® ^"^."""'"""icatio" with a host EPL compuier system would be desirable anytime the EPL 

10007] Therefore, it would be desirable to provide a communicatibn device and method for EPL systems that wauH 

^':^S:^nl^iT r'^-fr- « store using melS:;,V^r!SJZ'^. 

t^^ihil » w ^ ^ ^ P'®*®"* invention to provide a communication device and method for EPL svs- 

^■Jr ^ ^'""^''^^ an electronic price label (EPL) system 

^ a microcontroller; 

a liS! SltiSnrSifih'l^^ microcontroller and which sends a first signal to an EPL computer in re^nse to 
I n. ^ ^ '"d'cating that data from the microcontroller is ready for tranSssion 

tZ^Jr ^r*- "^'"^ '^'^ microcontroller and which seSTi e dS t^he E^L 

computer m response to a second polling signal from the EPL computer- 

* - "^ f^*" J^'^ receives a second signal from the EPL computer acknowledging receiot bv the EPL com 
pirter Of the data, and which signals the microcontroller of the receipT of the dalT ~ 
a keypad coujDied to the microcontroller for recording the data from an operator- knd 
a display for displaying the data as it is recorded and for displaying an indication of the receipt of the data. 

10010] The device may be used as a remote control device in which the data includes functions to be executed hv tho 
EPL computer from a list of functions maintained by the EPL computer «"°es lunctions to be executed by the 

[0012] From another aspect, the invention consists in a method of sending binary data to an electronic price label 
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(EPL) computer, comprising 

(a) loading a nunnber of EPL data circuits having first and second portions with a portion of the data, including the 
substeps of 

5 

(i) enabling acknowledgment of polling messages by the first portions of a first group of the EPL data circuits 
and disabling acknowledgment of the polling messages by the second portions of the first group of EPL data 
circuits to form a data value equal to zero; and 

(ii) disabling acknowledgment of polling messages by the first portions of a secorKi group of the EPL data cir- 
10 cuits and enabling acknowledgment of the polling messages by the second portions of the second group of 

EPL data circuits to for a data value equal to one: and 

(b) transmitting the data to the EPL computer by the EPL data circuits in response to a polling message from the 
EPL computer. 

75 

[0013] In order that the present invention may be more readily understood, reference will now be made, by way of 
example, to the accompanying drawings, in which:- 

Fig. 1 is a block diagram of an EPL system; 
20 Fig. 2 is a block diagram of a communication device in accordance with the present invention; 

Figs. 3A and 3B are block diagrams illustrating further detail associated with the communication device of Rg. 2; 
and 

Fig. 4 is a flow diagram illustrating operation of the communication device of the present invention. 

25 [0014] Referring to Fig. 1 of the accompanying drawings, EPL system 10 includes computer 12. storage medium 14. 
communication base station (CBS) 16. electronic price labels (EPLs) 18, and communication device 24. EPL system 
1 0 makes use of modulated backscatter communication techniques. 

[0015] Computer 12 executes EPL control software 20. remote control software 22, and other applications 30. EPL 
control software 20 records, schedules, and transmits all messages to EPLs 18 and device 24 through CBS 16, arxl 

30 receives and analyzes messages from EPLs 1 8 and device 24 through CBS 16. 

[0016] EPL control software 20 maintains and uses EPL data file 28. EPL data file 28 contains item information, EPL 
identification information, and status information for each of EPLs 18 and portions 70a and 70b of device 24 (Fig. 3A). 
[0017] EPL control software 20 primarily includes data scheduler 34 and CBS manager 36. Data scheduler 34 sched- 
ules EPL price change messages to be sent to EPLs 1 8 through CBS 1 6. Data scheduler 34 schedules polling arxi EPL 

35 computer acknowledgment m^sages to be sent to device 24 through CBS 16. 

[001 8] Remote control software 22 causes EPL control software 20 to poll device 24 and uses the responses received 
from device 24 to signal EPL computer 12 to perform predetermined functions. 

[001 9} Remote control software 22 maintains a function list 26 which is a look-up table that associates responses from 
device 24 with functions to be implemented when those responses are received. Such functions include gathering sig- 
40 nal and noise data, starting or stoppir^ a promotion or a group of promotions, signaling EPL conputer 1 2 to perform a 
diagnostic test on CBS 16 while a technician physically examines CBS 16 where it is mounted in a ceiling, turning on 
and off EPL electronic signage. Advantageously, any of the functions described above may be performed at any time 
and in any order. 

[0020] Remote control software 22 calls other applications 30 and/or EPL control software 30 to perform the functions. 

45 Remote control software 22 accepts function codes which it interprets or decodes by referencing function list file 26. 
and accepts secondary and tertiary data which represent arguments to the requested function or action. It then signals 
some other application 30 to perform the requested action by making an application program interface (API) call, and 
passes the secondary and tertiary data to the other application 30 using the appropriate API or series of APIs. 
[0021] Storage medium 14 is preferably a fixed disk drive. Storage medium 14 stores EPL data file 28 and function 

50 list file 26. 

[0022] CBS 16 preferably includes one transmit antenna 37 and up to four receive antennas 38 for transmitting and 
receiving messages between CBS 16 and EPLs 18 and between CBS 16 and device 24. CBS 16 includes CBS circuitry 
39 which controls operation of CBS 16. EPL system 10 preferably includes a plurality of CBSs 16 connected together 
in series. 

55 [0023] CBS manager 36 schedules transmission of price change messages to EPLs 18 arKj p>olling messages to 
device 24. CBS manager 36 controls reception of status messages from EPLs 18 and control messages from device 
24 for predetermined time slots. 

[0024] Turning now to Fig. 2, device 24 is shown in more detail. Device 24 includes microcontroller 40. handshake 



3 

BNSDOCID: <EP ^0924641 A2J_> 



EP 0 924 641 A2^ 



communications circuitry 44. data communications circuitry 50. I^eypad 54 and display 56 

SJ^TnTisionS^ peripheral interface controller. A separate microcontroller and peripheral interface adapter 

' Sfrom^ppf "^"^'^^ ^ commands to EPL computer 1 2 and receives acknowledg- 

rSeS^tch 48 ^^"^^"^^ communications circuitry 44 includes send switch 46 ami 

!Si linf^ ^"^'^/e receives transmit enable signals from microcontroller 40 over transmit enable control line 47. 

IS> ^^^T^T ^-^^^^ ^^^'^^ « ^'9"3' fro*" send swftch 46 indicating 

^^L^ f ^^"^ changed. EPL conputer 1 2 starts polling data switches 52 

10029] Receive switch 48 sends a read acknowledgment signal to microcontroller 40 over receive acknowledgment 
contr^ line 49. The state of control line 49 can be either high (data received) or low (not received or unSV) S 
line 49 IS preferably an unused display controlline. eu ur unwiown;. t^niroi 

10030] EPL computer 12 transmits an acknowledgment signal to receive switch 48 after EPL computer 12 has suc- 
^"'J^rSe^s^J" ^'^'^ "^^ s'^na. from EPL computerT2 Is^e 

[0031 ] Data communications drcuitry 50 includes data switches 52 which transmit data words to EPL computer 1 2 

^ZT7pTS^^TTc>Z^^'1!1 Tt 12 has been initiated by handshake communicaSons cir- 

Sl^, rf ^'"P"*®^ 12 polls data switches 52 to signal data switches 52 to transmit their contents 
[0032] Data communications circuitry preferably consists of six data switches 52. Data switches 52 receive data from 
micn>^troller 40 over data lines 53. The state of data lines 53 can be eiti,er high (binary "1 ") omS (SfaTy '01. DaS 
lines 53 are preferably unused display control lines. ciiy u udia 

ISn f keystrokes for initiating functions In functions list 26. For example, a >ice update" 

function for updating the pnce displayed by an EPL may be entered into device 24 using keypad sT Micr<xx)ntroner ^ 
converts the keystrokes Into binary data that can be transmitted via data switches ■ ^ Microcontroller 40 

?P?'^^^^^ 1^.0^ keystrokes and system status messages, including indications to an operator that 
a message from EPL computer 12 was acknowledged. 
[0035] Turning now to Rg. 3A, each of switches 46 and 52 are illustrated 

SL^i;!!!'^^ ^ ^"H^^^/u ^^"^ ^ «>^ination of two EPLs 1 8 coupled to control lines or data lines, as appropri- 
ateJHere the components of the two EPLs are represented as portions 70a and 70b. Each portion has a uniS EPL 
Identification number to which EPL computer 1 2 addresses messages. 
[0037] Each of switches 46 and 52 has two valid data states as indicated in Table 1 below: 
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SS^™ ■ °c T ^^^^^ ° ■ d«"ce 24 ensures that only portion 70b acknowledges a polling message from 
f^^^mnL if ? t*' """^ ensures that only portion 70a acknowledges ailing message 
from EPL computer 12. Sending a binary one in each of the two data states alk>ws EPL computer 12 to verify that 
device 24 IS not out of range or inoperative. to vemy max 

[^1 ^""1'°" lit '^^^ ^"^^ ^"^^ 62a, memory 67a, and EPL circuitry 68a. 

K ? ^'^"^ ^ '■^^'^^ 62b. memory 67b. and EPL circuitry 68b. 

t™ t ^ !^ ^ ^"^"^^ *° ^^"^ ""^ Transmit and receive antennae 62a and 62b 

! acknowledgment messages from portions 70a and 70b and receive polling and EPL computer read 

acknowledgment messages from EPL computer 12. --w^iiiHuief reaa 

iTn^l ^^"^^^^y- since device 24 is made from circuitry within EPLs like EPU 18. it operates in ttie same fre- 
c^uency range. 

[0O43] Memories 67a and 67b store messages from EPL computer 1 2 

WOM] EPL circuitries 68a and 68b control the internal operation of portions 70a and 70b. EPL circuitries 68a and 68b 

lof fr°'n computer 12 and transmit and receive messages from EPL computer 12 

[0045] EPLs typically include displays as well, but the displays are not used since display 56 provWes display func- 
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tions for communication device 24. The unused display control lines to miCTOControIler 40 are used as control lines 47 
and data lines 53. 

[0046] Inverter 58 ensures that portion 70b has the opposite state from portion 70a. 
[0047] Turning now to Fig, 3B. switch 48 is illustrated. 
5 [0048] Sw^itch 48 includes the components of only one EPL and has a unique EPL identification number to which EPL 
conrtputer 12 addresses messages. 

[0049] Portion 70c includes battery 60c, transmit and receive arrtenna 62c. memory 67c, and EPL circuitry 68c which 
are similar in function to the components in portions 70a and 70b. An unused display control line to microcontroller 40 
is used as control line 49. 

10 [0050] Turnir^g now to Fig. 4, the operation of communication device 24 is illustrated in more detail, beginning with 
START 100. 

[0051] In step 102. device 24 records keystrokes from an operator. The keystrokes are associated with one of the 
functions in function list 26, such as the price update function. 

[0052] In step 104, device 24 records additional keystrokes to complete function selection. For example, device 24 
IS may record data including a price-lookup (PLU) number and price for a price for the price update function. Device 24 
displays the data in display 56 as they are entered. 

[0053] In step 106. device 24 converts the recorded information into binary data (data states "0" or T) that can be 
transmitted to EPL computer 12 via data switches 52. 

[0054] In step 1 08. device 24 loads data switches 52 with some or all of the binary data. The amount of data loaded 
2c- is dependent upon the number of data switches 52 and the amount of binary data to be loaded. 

[0055] In step 1 12, device 24 toggles transmit enable control line 47 to make the binary data ready for transmission. 
Toggling involves changing the state of send switch portions 70a and 70b twice (e.g.. from data state **0'' to data state 
'V and back again to data state "0"). 

[0056] In step 116. device 24 transmits the binary data to EPL computer 12 in response to a polling signal from EPL 
computer 12. Here, the word transmit is used to connote modulated backscatter operation. Thus. EPL computer 12 
polls data switches 52 and receives a reflected signal from data switches 52 containing the data. 
[0057] In step 120. receive switch 48 receives an acknowledgment signal from EPL computer 12 indicating that EPL 
computer 12 has received the data. In response to the signal, receive switch 48 toggles its output (e.g.. high to low to 
high) over receive acknowledgment line 49. 
-K [0058] In step 122, device 24 displays an indication to the operator of device 24 that the binary data has been suc- 
cessfully transmitted l3y device 24 and received by EPL computer 12. 

[0059] In step 124, device 24 determines whether additional data is remaining to be sent. If so, operation returns to 
step 102. If not, operation waits at step 124. 

[0060] After all of the data is transmitted by device 24 and received by EPL connputer 12, remote control sofhware 22 
35 compares the received data to data in function list 26 arKi executes a function from functron list 26 that is associated 
with the received data. 

[0061] Remote control software 22 may additionally send another acknowledgment message to device 24. After 
device 24 receives the message, it displays a message which indicates to the operator that the function has been exe- 
cuted by EPL computer 12. 

Claims 

1. A communication device (24) lor an electronic price label (EPL) system (10) comprising: 

45 a microcontroller (40); 

a first EPL circuit (46) enatiled by the microcontroller and which sends a first signal to an EPL computer (12) 
in response to a first polling signal from the EPL computer indicating that data from the microcontroller is ready 
for transmission; 

a number of second EPL circuits (52) which store the data from the microcontroller (40) and which send the 
50 data to the EPL computer (1 2) in response to a second polling signal from the EPL computer; 

a third EPL circuit (48) which receives a second signal from the EPL computer (12) acknowledging receipt by 

the EPL computer of the data, and which signals the microcontroller of the receipt of the data; 

a keypad (54) coupled to the microcontroller for recording the data from an operator; and 

a display (56) for displaying the data as it is recorded and for displaying an indication of the receipt of the data. 

55 

2. The communication device claimed in claim 1 , wherein the data comprises a function to be executed by the EPL 
computer (12) from a list of functions maintained by the EPL computer. 
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3. The communication device claimed in daim 1 or 2, wherein the first and second EPL circuits (46.52) each com- 
prises a first portion (70a) including first control drcultry (68a) having a first unique address and a first state, a sec- 
ond portion (70b) induding second control drcuitry (68b) having a second unique address and a second state 
different from the first state, and an inverter (58) coupled between the first and second control circuitries (68a 68b) 
which causes the second state to be opposite to the first state. 

4. The communication device daimed in claim 3. wherein the first and second EPL drcuits each indudes first and 
second antennae {62a.62b) coupled to the first and second control drcuitries (68a.68b) for receiving polling mes- 
sages from the EPL computer (1 2) and for sending data to the EPL computer in response to the polling messages 
first arid second memories (67a.67b) coupled to the first and second control circuitries, and first and second bat- 
teries (60a.60b) coupled to the first and second control drcuitries. 

5. The communication device daimed in any preceding daim, wherein the third EPL drcuit (48) comprises third con- 
rol circuitry (68c) having a third unique address, a third antenna (62c) for receiving admowledgment messages 
from the EPL connputer (12). a third memory (67c) coupled to the third control circuitry, and a third battery (60b) 
coupled to the third control drcuitry. ^ ' 



6. A communication device (24) for an eledronic price label (EPL) system (10) comprising: 

20 a microcontroller (40); and 

at least one EPL data drcuit (46,52) whidi stores binary data from the microcontroller and which sends the 
binary data to an EPL computer (12) in response to a polling signal from the EPL computer, wherein the EPL 
data circuit includes 



25 



30 



a first portion (70a) including first control drcuitry {68a) having a firet unique address and a first state out 
of first and second operational states; 

a second portion (70b) including second control circuitry (68b) having a second unique address and a sec- 
ond state out of the first and second operational states; 

wherein the EPL computer (12) interprets a binary data 0 when the first state is equal to the first opera- 
tonal state and the second state is equal to the second operational state; and 
wherein the EPL computer interprets a binary data 1 when the first state is equal to the second operational 
state and the second state is equal to the first operational state. 

« ^" Jl'® claimed in claim 6. wherein the EPL computer (12) interprets invalid binary data when 

3s the first and second states are equal. 

8. A method of sending binary data to an eledronic price label (EPL) computer (12) comprising the steps of: 

(a) loading a number of EPL data circuits (52) having first and second portions (70a.70b) with a portion of the 
40 data, including the substeps of 

(i) enabling acknowledgment of polling messages by the first portions of a first group of the EPL data dr- 
cuits and disabling acknowledgment of the polling messages by the second portions of the first group of 
EPL data drcuits to form a data value equal to zero; and 
« (ii) disabling acknowledgment of polling messages by the first portions of a second group of the EPL data 

circurtsand enabling ad<nowledgment of the polling messages by the second portions of the second group 
of EPL data drcuits to for a data value equal to one; and 

50 E?p"l SlSilSter^ '^^^ *° ^ response to a polling message from 

9. The method dairned in claim 8, including the step, before step (b). of transmitting a signal in response to a prior 
polling message from the EPL computer (12) indicating that the portion of the data is ready for transmission. 

55 10. The method claimed in claim 8 or 9. including the steps of receiving an admowledgment signal from the EPL com- 
puter (12) indicatng that the EPL computer has received the portion of the data, and displaying an indication to an 
operator that the portion of the data has been received by the EPL computer. 
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11. The methcxl claimed in claim 10. including the steps of receiving another acknowledgment signal from the EPL 
computer (12) indicating that the EPL computer has acted upon the data, and displaying an indication to an oper- 
ator that the EPL computer has acted upon the data. 

5 12. The method claimed in daim 8. 9. 10 or 1 1 , including the steps of, before step (a), recording information entered 
by an operator by a keypad (54). displaying the recorded information by a display (56), and converting the recorded 
information into the data by a microcontroller (40). 
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(54) Communication device and method for electronic price label systems 

(57) A communication device (24) for an electronic 
price label (EPL) system which uses EPL components 
comprising a microcontroller (40) , a first EPL circuit 
(46) enabled by the microcontroller and which sends a 
first signal to an EPL computer in response to a first 
polling signal from the EPL computer indicating that 
data from the microcontroller (40) is ready for transmis- 
sion, second EPL circuits (52) which store the data from 
the microcontroller (40) and which send the data to the 
EPL computer in response to a second polling signal 
from the EPL computer, a third EPL circuit (48) which 
receives a second signal from the EPL computer 
acknowledging receipt by the EPL computer of the data 
and which signals the microcontroller (40) of the receipt 
of the data, a keypad (54) coupled to the microcontroller 
(40) for recording the data from an operator, and a dis- 
play (56) for displaying the data as it is recorded and for 
displaying an indication of the receipt of the data. 
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